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t i o n s m a x i m a  d e m  C a n t h a x a n t h i n  ~Lhnliches P i g m e n t ,  das  
er  wegen seines V o r k o m m e n s  in Chloret la  ,Ch lo re l l axan -  
thin,~ n a n n t e .  W i r  k o n n t e n  diesen F a r b s t o f f  aus  Chlorella 
pyrenoidosa (Nr. 211-8b  der  S a m m l u n g  PmNGSHEIM, G6t -  
t ingen)  u n d  aus zwei wei te ren  n i c h t  n ~ h e r  iden t i f i z ie r ten ,  
yon  B a u m s t / i m m e n  in M a r b u r g  (Lahn)  i so l ier ten  Chlorel la-  
S tAmmen n a c h  dem t ib l ichen A u s s c h t i t t e l v e r f a h r e n  s~u- 
l e n c h r o m a t o g r a p h i s c h  g e w i n n e n ' .  Aus  e iner  M e t h a n o l /  
Benzo l -Mischung  kr i s ta l l i s ie r t  das  P i g m e n t  in  d u n k e l r o t e n  
Pr i smen ,  die bei  216-218°C (unkorr . )  schmelzen .  Die p h y -  
s ika l i schen D a t e n  s t i m m e n  m i t  denen  e-s v o n  a u t h e n t i -  
schem C a n t h a x a n t h i n  i iberein.  A u c h  M i s c h c h r o m a t o -  
g r a m m e  (CaCO3, AI~O~, PetroKLther, Benzol)  u n d  Misch-  
s c h m e l z p u n k t  m i t  s y n t h e t i s c h c m  C a n t h a x a n t h i n  beweisen  
die I d e n t i t ~ t  be ider  P i g m e n t e .  

D a m i t  i s t  C a n t h a x a n t h i n  n e b e n  A s t a x a n t h i n  das  zwei te  
c h e m i s c h  e indeu t ig  b e s t i m m t e  S e k u n d ~ r - C a r o t i n o i d  in  
gr f inen  Atgen.  Dieses von  H A x o  6 aus  Cantharellus cin- 
nabarinus u n d  y o n  SAPERSTEIN u n d  STARR ? aUS e ine r  
f a rb igen  M u t a n t e  v o n  Corynebacterium michiganense iso- 
l ier te  Ke toea ro t ino id ,  dessen  S t r u k t u r  v o n  PETRACEK u n d  
ZECHMEISTER s aufgekl / i r t  wurde ,  k o n n t e  spt t ter  yon  
VOLKER 9 in Vogel federn  u n d  kt i rz l ich  v o n  THOMMEN u n d  
~VACKERNAGEL 10 in D a p h n i e n  nachgewiesen  werden  u. 

Summary. The  ke ton ic  c a r o t e n o i d  c a n t h a x a n t h i n  has  
been  i so la ted  f rom t h r e e  n i t r o g e n - s t a r v e d  s t r a in s  of 
Chlorella. 
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n Der F. HOVV~A~N-LA ROCHE AG, Basel, danke ieh ffir authen- 
tisches Canthaxanthin. Mit freundlicher Genehmigung yon Herrn 
Prof. Dr. H. DRAWERT wurden diese Untersuchungen im Botani- 
schen Institut tier Universitat Marburg durehgeffihrt. Der DeUt" 
sche1~ Forsehungsgemeinschaft bin ieh fiir ein Stipendium und ffir 
Saehbeihilfen zu l)ank verpfliehtet. 

On the  P r e s e n c e  of S e p i a p t e r i n  R e d u c t a s e  Dif fer-  
en t  f r o m  Fo la te  and  D i h y d r o f o l a t e  R e d u c t a s e  in 

C h i c k e n  Liver  

Concern ing  t h e  m e t a b o l i s m  of s e p i a p t e r i n  (2-amino-4-  
hydroxy-6-1ac ty l -7 ,  8 -d ihydrop te r id ine )1 ,  i t  was  r epo r t ed  
t h a t  t h e  p t e r i d i n e  was r educed  in t he  presence  of r educed  
n i c o t i n a m i d e  d inuc teo t ide  p h o s p h a t e  ( N A D P H )  b y  a 
r e l a t e  r e d u c t a s e  f rom ch icken  l iver  a n d  Drosoph i l a  2.~. On  
t he  o t h e r  h a n d ,  we showed  t h a t  in a s i lkworm t w o  dis- 
t i n c t  enzymes  were respons ib le  for  a t t a c k i n g  re la te  a n d  
sep iap te r in ,  r e spec t ive ly  4. 

I n  t he  p r e s e n t  c o m m u n i c a t i o n ,  we wish  to p r e s e n t  
ev idence  i n d i c a t i n g  the  presence  of s ep i ap t e r i n  r educ t a se  
d i f fe ren t  f rom re la te  a n d  d i h y d r o f o l a t e  r educ ta se  in  
ch i cken  liver.  

Experiments. Ace tone  p o w d e r  of ch icken  l iver  was pre-  
pa red  as descr ibed  b y  ZAKRZEWSKI ~. All s u b s e q u e n t  en-  
zyme  p r e p a r a t i o n s  were p e r f o r m e d  a t  0-3°C,  a n d  cen- 
t r i f uga t ion  was car r ied  ou t  a t  14,000 g for 20 rain.  

Ace tone  powder  (5 g} was s t i r red  for 1 h w i th  20 vol  of 
cold water .  Af ter  cen t r i fuga t ion ,  t he  s u p e r n a t a n t  (crude 
e x t r a c t )  was f r a c t i o n a t e d  w i th  a m m o n i u m  su lpha te .  The  
f r ac t ions  p r e c i p i t a t i n g  b e t w e e n  (I.18 a n d  0.34 s a t u r a t i o n  
( f rac t ion 1) a n d  0.49 a n d  0.60 s a t u r a t i o n  ( f rac t ion  2), 
were  col lected,  red i sso lved  in 5 ml  of w a t e r  a n d  d ia lysed  
o v e r n i g h t  a g a i n s t  d is t i l led  wate r .  Af te r  r e m o v i n g  in-  
so luble  m a t e r i a l s  b y  cen t r i fuga t ion ,  t h e  s u p e r n a t a n t s  
were  used  for assay  of enzyme .  D i h y d r o f o l a t e  r e d u c t a s e  
was  p r e p a r e d  b y  t h e  m e t h o d  of SILVER et  al.~. Th i s  frac-  
t i o n  co r responds  to  0 .60-0 .70 s a t u r a t i o n  of a m m o n i u m  
s u l p h a t e  ( f rac t ion 3). 

Sep i ap t e r i n  r educ t a se  was a s sayed  in t h e  fol lowing 
r eac t i on  m i x t u r e :  M c I l v a i n e  bu f fe r  (pH 6.0, 100 #moles) ,  
s ep i ap t e r in  (0.1 #mole) ,  N A D P H  (0.1 #mole)  a n d  e n z y m e  
(0.2 ml), b r o u g h t  to  a t o t a l  vo lume  of 0.5 ml. Af t e r  incu-  
b a t i o n  a t  37°C for  30 min,  the  r eac t ion  was  s t opped  b y  

t he  add i t i on  of 0.5 ml  of 16% t r i ch lo roace t i c  acid.  After  
cen t r i fuga t ion ,  t he  s u p e r n a t a n t  was  neu t r a l i z ed  wi th  
0.5 ml  of 0.811/I t r i s - ( h y d r o x y m e t h y l ) - a m i n o - m e t h a n e ,  and  
t h e n  op t ica l  d e n s i t y  a t  420 mt ,  of t h e  m i x t u r e  was 
m e a s u r e d  to  k n o w  the  decrease  in a c o n c e n t r a t i o n  of 
sep iap te r in .  

Assay  of r e l a t e  r educ t a se  was  p e r f o r m e d  in  t h e  mix tu r e  
of c i t r a t e  buf fe r  (pH 5.0, 40 #moles) ,  N A D P H  (0.08 
/ ,mote),  r e la te  (0 .05/ ,mole)  a n d  e n z y m e  (0.3 ml),  b r o u g h t  
to  a t o t a l  v o l u m e  of 2.5 ml.  Af te r  i n c u b a t i o n  a t  37°C for 
30 rain,  t he  r eac t i on  was s t o p p e d  b y  t h e  a d d i t i o n  of 0.5 ml 
of 30% t r i ch lo roace t i c  acid,  a n d  t h e  a m o u n t  of t he  re- 
s u l t a n t  t e t r a h y d r o f o t a t e  (FAH4) was d e t e r m i n e d  b y  the  
m e t h o d  of BRATTON a n d  MARSHALL 7. 

D i h y d r o f o l a t e  r e d u c t a s e  was a s sayed  b y  m e a s u r i n g  the  
decrease  in op t i ca l  d e n s i t y  a t  340 rot, of t he  r eac t ion  mix- 
t u r e  of p o t a s s i u m  p h o s p h a t e  buf fe r  (pH 7.5, 50 #moles),  
d i h y d r o f o l a t e  (0.1 #mole) ,  N A D P H  (0.1 #mole)  a n d  en- 
zyme (0.2 ml), b r o u g h t  to  a t o t a l  v o l u m e  of 1.2 ml, 

P r o t e i n  was  d e t e r m i n e d  b y  t h e  m e t h o d  of LoWR'¢ et 
al.8. N A D P H  was p r e p a r e d  e n z y m a t i c a l l y  f rom N A D P  ~' 
D i h y d r o i o l a t e  was  p r e p a r e d  accord ing  to FUTTERMAN'S 
m e t h o d  ~. Pur i f i ed  s ep i ap t e r in  was o b t a i n e d  f rom m u t a l l t  
sepia  of Drosoph i l a  ( u n p u b l i s h e d  work).  
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Results and discussion, Tab le  I shows t h e  t y p i c a l  re- 
sul ts  of the  e x p e r i m e n t s  on  t h e  e n z y m e  ac t iv i t i e s  of e ach  
f rac t ion  f rom c h i c k e n  l iver .  T h e  a c t i v i t y  of s e p i a p t e r i n  
reduc tase  is m o s t l y  c o n c e n t r a t e d  in f r ac t i on  1 a n d  on ly  a 
l i t t le  a c t i v i t y  is d e t e c t a b l e  in  f r ac t ion  2. F r a c t i o n  3, 
which is freed f rom Io la te  r e d u c t a s e  as r e p o r t e d  b y  
SILW~.R e t  al. ~, is also d e v o i d  of t h e  a c t i v i t y  of s e p i a p t e r i n  
re=tuctase. These  r e su l t s  a p p a r e n t l y  i n d i c a t e  t h a t  sep ia-  
p te r in  r e d u c t a s e  is d i s t i n g u i s h a b l e  f rom b o t h  fo la te  a n d  

Table I. Comparison of sepiapterin-, folate- and dihydrofolate- 
reductasc activities in enzyme fraction from chicken liver 

I~nzyme Sepiapterin Folate Dihydrofolate 
fraction reductase reductase reductase 

--ZIE4s0" /~gFAH4R --AE340" 

Crude extract 0.148 4.15 0.421 
Fraction 1 0.320 0.47 0.050 
Fraction 2 0.016 13.30 1.190 
Fraction 3 0.000 0.00 0.300 

per mg protein per h. 

Table II. Effect of aminopterin on reductase activities 

Final Sepiapterin Folate Dihydrofotate 
COncentration reductase reductase reduetase 
of aminopterin 

1 × 10-~M 10 100 1o0 
1 x 10-4M l l  100 100 

Nttmbers in columns show % inhibition. 

d i h y d r o f o l a t e  r educ ta se .  The  effect  of a m i n o p t e r i n  on  
s e p i a p t e r i n  r e d u c t a s e  f u r t h e r  s u p p o r t s  t he  a b o v e  conclu-  
sion.  As  a l r eady  k n o w n ,  fo l a t e  a n d  d i h y d r o f o l a t e  r educ-  
t a se  axe c o m p l e t e l y  i n h i b i t e d  by  c o n c e n t r a t i o n  of a m i n o -  
p t e r i n  as  low as 1 × 10-5M, whi le  t h e  i n h i b i t o r y  effect  
of  t h e  d r u g  on  s e p i a p t e r i n  r e d u c t a s e  is on ly  s l ight  e v e n  
a t  t h e  c o n c e n t r a t i o n  of t × 1 0 - 4 M  (Table  I I ) .  

O t h e r  t h a n  insec t  t i s sues  a n d  ch i cken  l iver ,  t h e  a c t i v i t y  
of  s e p i a p t e r i n  r e d u c t a s e  is wide ly  d i s t r i b u t e d  in t h e  l ive r  
of m a m m a l s ,  such  as r a t ,  hog,  r a b b i t ,  ho r se  a n d  oxen.  

On  t h e  b iochemica l  role of s ep iap te r in ,  i t  is i n t e r e s t i n g  
t h a t  t h e  p t e r i d i n e  h a s  h i g h  co fac to r  a c t i v i t y  in  KAUF- 
~AS'S s y s t e m  of p h e n y l a l a n i n e - h y d r o x y l a t i o n  1°. Accord-  
ing to  h im ,  t y ro s ine  f o r m a t i o n  in t h e  p r e sence  of sepia-  
p t e r i n  ~° or d i h y d r o b i o p t e r i n  n is d e p e n d e n t  o n  d i h y d r o -  
fo la te  reduc tase .  The  p r e s e n t  f ind ings  conf l ic t  w i t h  t h e  
idea  t h a t  s e p i a p t e r i n  is r educed  d i r ec t ly  to  t e t r a h y d r o  
level  b y  d i h y d r o f o l a t e  r educ t a se  to  p a r t i c i p a t e  in  t h e  
h y d r o x y l a t i o n  r eac t ion  of pheny l a l an ine .  T h e  b i o c h e m i c a l  
role  of s e p i a p t e r i n  r educ t a se  is c u r r e n t l y  be ing  inves t i -  
g a t e d  a n d  will be  r e p o r t e d  elsewhere.  

Rdsumd. Nous  avons  d d m o n t r d  dans  le foie de  pous s in  
l ' ex i s t ence  d ' u n  f e r m e n t  qui  rddu i t  s p d c i f i q u e m e n t  la  
s6piapt6r ine .  I1 est  capab le  de sdpare r  le f e r m e n t  de rd- 
d u c t a s e  d ' ac ide  fol ique e t  d ' ac ide  d i h y d r o f o l i q u e  apr~s  
p rdc ip i t a t i on  f r ac t i onna i r e  de su l fa t e  d ' a m m o n i u m .  Le 
f e rmen t ,  r dduc t a se  de sdpiapt6r ine ,  se t r o u v e  l a r g e m e n t  
d a n s  les roles des mammif~res ,  te ts  que  ra t ,  cochon,  lap in ,  
c h e v a l  e t  boeuf. 
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M o n o s y n a p t i c  Inh ib i t i on  of the  I n t r a c e r e b e l l a r  
N u c l e i  Induced  f r o m  the Cerebe l lar  C o r t e x  

I n  t he  p r ev ious  r e p o r t  x, i t  has  been  s h o w n  t h a t  in  the  
neu rones  of De i t e r s '  nuc l eus  of t he  ca t  t he  i n h i b i t o r y  
p o s t s y n a p t i c  p o t e n t i a l s  ( I PSPs )  are i nduced  monosynap- 
tically b y  s t i m u l a t i o n  of t he  ce rebe l la r  co r t ex  a t  t h e  an -  
t e r io r  v e r m i a n  p a r t .  I t  was  t h e n  sugges ted  t h a t  t h i s  
i nh ib i t i on  m a y  be  car r ied  b y  t he  long cor t i cofuga l  f ibres  
wh ich  o r ig ina t e  f rom t h e  ce rebe l l a r  co r t ex  a n d  p r o j ec t  
d i rec t ly  o n t o  De i t e r s '  neurones .  I f  t h i s  were  so, t h e  n a t u r e  
of t h e  cerebel Iar  P u r k i n j e  cells would be  specif ied as  in-  
h ib i to ry .  I t  wou ld  follow t h a t  a s imi la r  i n h i b i t i o n  occurs  
a t  a n y  t a r g e t  n e u r o n e s  of t h e  cor t i cofuga l  p ro j ec t i on  
e i t he r  w i t h i n  or  w i t h o u t  t h e  ce rebe l lum ~. In  the  work  to  
be r epor ted ,  th i s  p o s t u l a t e  was  s u b s t a n t i a t e d  b y  t he  i n t r a -  
Cellular r ecord ing  f rom t h e  i n t r ace r ebe l l a r  nuclei  d u r i n g  
S t imula t ion  of the  ce rebe l l a r  cor tex .  

A d u l t  ca ts  were used u n d e r  a n a e s t h e s i a  b y  p e n t o b a r b i -  
tone  sodium.  The  p rocedu re  of d issec t ion  a n d  t h e  exper i -  
m e n t a l  a r r a n g e m e n t  were  t h e  same  as those  emp loyed  for 
the  i n t r ace l l u l a r  r eco rd ing  f rom De i t e r s '  neu rones  ~'3. 
Microe lec t rodes  were i n se r t ed  in to  t he  nucle i  d e n t a t u s ,  

i n t e r p o s i t u s  a n d  fas t igi i  by  way of t h e  p h a r y n g e a l  ap-  
p r o a c h  B. As seen in F igure  A, t h e y  were  r eached  a t  t he  
d e p t h  of 11 to 13 m m  along t r a c k s  w i t h  l a te ra l  angle  of 
- 5  to  35 degrees  ( -  i nd ica t e s  media l ) .  I n  o rder  to  s t i m u -  
l a t e  a n t i d r o m i c a l l y  the  nuclei  i n t e rpos i t u s  a n d  d e n t a t u s ,  
concen t r i c  e lec t rodes  w i t h  the  ou t s ide  d i a m e t e r  of 0.5 m m  
a n d  in te rpo lax  d i s t ance  of 1 to  1.5 m m  were  in se r t ed  
s t e r e o t a x i c a l l y  in to  t h e  red  nuc leus  (RN) a n d  also i n to  
t h e  nuc l eus  v e n t r a l i s  l a t e ra l i s  of t he  t h a l a m u s  (VL), as 
s h o w n  in  F igu re  B. Concen t r i c  e lec t rodes  of t h e  s ame  t y p e  
were  i n s e r t e d  i n to  t h e  a n t e r i o r  lobe of t he  ce rebe l lum 
s t e r eo t ax i ca l l y  1 or  i n t o  t h e  ce rebe l l a r  h e m i s p h e r e  u n d e r  
d i r ec t  v is ion .  I n  the  l a t t e r  case t h r e e  e lec t rodes  were im-  
p l a n t e d  a t  i n t e r v a l s  of 3 to  5 m m  a long  t he  c rus  I I ,  a n d  
t h e i r  i n t e r n a l  poles a t  1 to  1.5 m m  u n d e r  the  cor t ica l  sur-  
face were used as c a t h o d e  a g a i n s t  t he i r  r e spec t ive  ou t s ide  
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